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SAMPLING AND ANALYSIS PLAN FOR THE COLLECTION OF
AMBIENT AIR SAMPLES AT RECEPTOR LOCATIONS FROM OPEN
PIT BURING OPERATIONS IN THE DEPLOYED ENVIRONMENT

1. Imtroduction

In response to a CENTAF (F)/SG Priority A task concerning the health effects of solid waste
burning at OIF sites, the Air Force Institute of Operational Health, Risk Analysis Directorate,
Environmental Analysis Division (AFIOH/RSE) developed a sampling and analysis plan for the
collection of ambient air samples to quantify air contaminants produced by open pit burning
operations. The plan is devised so that samples can be taken at receptor locations in the
deployed environment. AFIOH/RSE personnel researched and identified the sampling
technologies needed to capture the exposures, developed a list of possible contaminants, and
assessed the costs involved with the ambient air sampling process. This sampling plan is
intended to provide the specific ambient air sampling protocols and analysis methodologies
required for deployed base-level personnel to initiate sample collection, shipment and analyses
necessary to quantify the levels of contaminants generated by open pit burning. The ambient air
sampling methodologies and analytical methods applied in this plan are based on methodologies
developed by the U.S. Environmental Protection Agency (EPA). Specific, step-by-step
instructions for air sample collection procedures are outlined in detail in U.S. Army Center for
Health Promotion and Preventive Medicine (USACCHPPM) Technical Guide (TG) 251.

The air pollutants of concern are generated during the open pit burning of solid waste. Specific
types/amounts of each pollutant depend on the composition of the waste materials being burned.
Heat and airflow also contribute to the amount of contaminants released in air because
incomplete combustion that results in low heat and smoldering tends to produce more smoke.
Generally, pollutants may include varying amounts of dioxins, furans, particulate matter,
polycyclic aromatic hydrocarbons, volatile organic compounds, carbon monoxide, and
hexachlorobenzene. Ambient air samples will be collected during the open pit burn operations
at receptor sites affected. Affected sites will depend on.local meteorological conditions and their
impact on the plume direction and concentration.

2. Objective
The objective of this sampling and analysis plan is to provide to the deployed BEE the type of -
samples to collect, the method of sampling to use, and the proper analysis to request when
quantifying the exposure levels of deployed personnel to contaminants generated during open pit
burning. This plan is generic in nature so that it can be applied to most receptor locations.

3. Sample Types

: To quantify the exposures of open pit burning the following samples should be collected using
the referenced method.




TABLE 1. Sampling Types

~‘Contaminants | Numberof | Method . ng

PM,( Particulates 12 40 CFR, Parts 1-51, MiniVol Sampler High-
Part 50, Appendix J, Volume Particulate Sampling
July 1, 1993

Volatile Organic 8 EPA Method TO-14 SUMMA Canisters

Compounds

Dioxins/Furans & 12 EPA Method TO-9A PUF Sampler

PAHs

Semi-Volatile 8 EPA Method TO-13A | PUF or XAD (fiberglass)

Organic high volume method.

Compounds

**Meteorological | 1 reading per Weather services or direct

Conditions hour on reading instruments if

sampling days available

** Accurately recording existing meteorological conditions is imperative to the sampling process.
The analytical results of the air sampling are just the beginning. Adequate health risk
evaluations for populations located down wind of the burn pit mandate the constant collection of
wind direction, wind speed, temperature, barometric conditions, and observations of changing
weather conditions, e.g. low-hanging overcast skies, clear skies, etc. Meteorological conditions
have a direct impact on predicting the amount of contaminants that could reach downwind
populations. These data must be accurately recorded on at least an hourly basis throughout the
24-hour sampling period. If direct reading instruments are not readily available then the
sampling team may rely upon local weather services, but personal, first hand observations of the
plume and surrounding environmental conditions should also be noted on the sample collection
forms. '

4. Sampling Frequency

The amount of samples taken will depend on the sampling equipment that is available at the
deployed location. At a minimum, one set of samples should be placed at the receptor location
and one set should be located in an upwind position in relation to the burn pit to capture
background concentrations. Ideally, multiple samples should be collected at all established wind
directions to better define pollutants contributed by other sources located upwind and downwind
{inder all meteorological conditions. Sampler inlets should be pointed to face into oncoming
wind at a height of about breathing zone level (approximately 2 meters above ground). The end
result of downwind sampling will constitute a “worst-case” picture of pollutant concentrations
for future health risk evaluations. Upwind and crosswind sample results should establish levels
of pollutants contributed by other sources of pollution and the background levels present in
ambient air. With the exception of VOCs, ambient air samples will be collected at the afore




mentioned locations over periods of 24 hours beginning immediately after burn initiation and
continually throughout the 24-hour burn period or until combustion is complete, to include
smoldering periods. To measure dioxins and furans in their expected concentration range the
sampling period will have to be extended from the EPA Method TO-9A time of 24 hours to 72
hours. This will allow enough volume of air to pass through the sampler so that a measurable

amount of contaminant is collected. Sampling frequency is illustrated in chart provided below:

Table 2. Sampling Frequency

Wind Direction:
Sample NE SE SW NW RECEPTOR
Location: (background) | (background) | (background) | (background) | Location
Dioxins/Furans | 2— 72 hour 2— 72 hour 2— 72 hour 2— 72 hour 4— 72 hour
samples samples samples samples samples
VOCs 1- 8 hour 1- 8 hour 1- 8 hour 1- 8 hour 4- 8 hour
samples samples samples samples samples
Particulates 2—- 24 hour 2—- 24 hour 2— 24 hour 2— 24 hour 4— 24 hour
(PM10) 24 hour | samples samples samples samples samples
samples
Meteorological | Hourly x 72 Hourly x 72 Hourly x 72 Hourly x 72 Hourly x 72
Data Collection | hours hours hours hours hours

5. Sampling Procedures

Particulate Sampling - Airmetrics MiniVol Particulate Sampler Instructions

The MiniVol samples the air at 5 liters per minute for particulate matter (TSP, PM10, and
PM2.5). The sampler is designed to be portable to sample the air at a discrete location or to be
used in saturation sampling. Electrical power or a permanent structure is not required. While the
MiniVol is not EPA approved as a reference method, it has been proven to equivalent to the
standard reference methods. The sample battery pack is designed for 24-hour continuous
sampling. For detailed sample collection procedures of PM10 samples using the MiniVol PM
Sampler, refer to the AFIOH Field Manual (v4.2), March 2000, provided in Attachment 1.

VOC Sampling - Ambient Air Volatile Organic Compound (VOC) Summa _Canister
Sampling (TO-14A)

VOCs are collected according to EPA Method TO-14A using SUMMA polished, evacuated
stainless steel canisters. Sub-atmospheric, passive, sampling does not require a power source.
This type of sampling provides a high level of portability for remote field sampling. Sampling
periods from 8 hours, 24 hours, and up to one week may be selected for the sampling mission
requirements. Eight-hour samples are all that is required for this particular sampling plan. Flow
rates are determined by the capacity of the canister, the desired sampling period, and the ambient
conditions (temperature and barometric pressure). Flow rates are controlled using a flow




restrictor manufactured by Entech and canister vacuum measurements are taken with the vacuum
gauge attached to the restrictor. The canisters and flow restrictors will be prepared in advance
and the vacuum gauge on the flow restrictors will be calibrated according to TO-14A prior to
field deployment. Field personnel will only need to set/calibrate the flow rate of the restrictor at
the sampling location. For detailed sample collection and equipment operation procedures refer
to Attachment 2, Excerpt Taken from USACHPPM DRAFT TG-251.

Dioxins/Furans and PAH Sampling — PS1 Sampling Instructions

The PS-1 sampler is used to conduct the following EPA reference methods:

e TO-4A Polichlorinated/polybrominated
TO-9A chlorinated/brominated debenzo-p-dioxins and dibenzofurans
e TO-13A polycyclic aromatic hydrocarbons (PAHs)

These sampling methods are used for source specific sampling (i.e. incinerators, open burning,
manufacturing facilities, aerial spraying of crops, etc). This method will be used during this
sampling effort as the plan is designed for open pit burning surveillance to establish baseline
levels. For detailed sample collection and equipment operation procedures, refer to Attachment
3, PS1 Sampling Instructions.

6. Sampling Equipment & Analyses

If sampling equipment is not available it must be requested through the analytical laboratory
along with the sampling media. The oil well sampling kits maintained by AFIOH/RSE will
include the mini-vol and TSP, (see Attachment 4 for kit inventory) but SUMMA canisters must
be ordered directly from the laboratory. The analytical laboratory of choice will provide special
packaging requirements; storage conditions and shipping procedures will be provided along with
sampling media and devices upon request. Contact one of the following laboratories to obtain
supplies, equipment and collection devices:

»  U.S. Air Force: http://www.brooks.af.mil/afioh/Laboratories/sdc_sdce.htm

AFIOH/SDCE - Technical Analysis Branch
2350 Gillingham Drive

Brooks City-Base TX 78235-5103

DSN 240-6176/6177

COMM (210) 536-6176/6177

FAX DSN 240-4578



Sattome [} Ao YA AT O N OO I i S SN o SUNN RN
»  U.S. Amy: hitny//ehppni-www.asees. annyanii/dis/defanliasy

For Routine Correspondence/Samples:

Commander, USACHPPM

ATTN: MCHB-TS-LID (Sample Management Laboratory)
5158 Blackhawk Road

Aberdeen Proving Ground, MD 21010-5403

FedEx® - : -

For Sample Shipments:

Commander, USACHPPM

ATTN: MCHB-TS-LID (Sample Management Laboratory)
Building E2100

Aberdeen Proving Ground, MD 21010-5403
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1.0 BACKGROUND

This manual was developed as a practical field guide for environmental surveillance
personnel who will perform monitoring of ambient airborne particulate matter (PM)
with the Minivol™ portable air sampler. The manual provides a basic overview of the
instrument and the ambient PM sampling method, along with a sampling protocol that
guides the operator through sequential, step-by-step monitoring tasks. This manual
consolidates relevant information from EPA sampling methods, the manufacturer’s
technical manual, field studies, lessons learned from previous users, and guidance
from AFIERA personnel with a background in air contaminant monitoring. The PM
ambient monitoring process presents numerous opportunities to introduce error. This
guide was designed to highlight those pitfalls, guide personnel around them, and to
promote continuity from sample event to sample event. Additional technical advice
may be needed from AFIERA on occasion; information such as schematics or part
numbers can be obtained from the manufacturer’s technical manual provided with the
instrument.

The Airmetrics Minivol™, as equipped, can
be configured to sample particulate matter
having an aerodynamic diameter less than
or equal to a nominal 2.5 micrometers
(PM25), as well as PM4o and total
suspended particulates (TSP). Toxic
metals can be sampled as well.

This instrument was developed jointly by
the US Environmental Protection Agency
(EPA) and Lane Regional Air Pollution
Authority. It was specifically designed for
use in remote locations. The Minivol™ is
compact, lightweight, weather resistant,
and can be operated by AC or battery
power. Although not a federal reference
method (FRM) sampler, the instrument
provides results that closely proximate
reference method data, when used as
directed. The instrument has been used
successfully by the US EPA, Army, State
Agencies, and private industry.

AFIERA would like to thank Jim Howes (CH2M Hill, International) and the Deployment
Environmental Surveillance Program, US Army Center for Health Promotion and Preventive
Medicine (CHPPM) for their inputs in the development of this instruction manual.
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2.0 EQUIPMENT, ACCESSORIES AND SUPPLIES

2.1 Each sampler comes equipped with the following items, as viewed left to
right in the photograph below:

» Air Sampler Module w/(2)

Rechargeable Batteries

» AC Power Cable
» Filter Holder Assemblies (2)
> Preseparator Adaptors (2)
» Impactor Assemblies
(2 each: PM, 5 and PMyo)
> Raincaps (2)
» Spare Parts Kit
» Manf's Technical Manual

Basic Sampler Package

2.2 In addition, the following items were added with the shipment:

Bottle, Solvent

Calibrator, BIOS DC-Lite 12K

Calibration Adaptor

Cleaning Brush

Dropper Bottle (for solvent/grease application)
Filter Cassettes (2, extra)

Filter Cassette Shoe (to open cassettes)
Forceps, Non-Serrated

Gloves, Nitrile, Non-powder

Grease, Glisseal (60g)

Rubber Bands (to secure petri dish covers)
Telescoping Hoisting Pole Assembly

Tripod Pole Support

Utility Wipes, Lint-free

Zip Lock Bags (filter assembly transport/shipping of filters & paperwork)

VVVVVVVVVVVVVVY
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2.3 The following supplies should be acquired locally:

> AA Alkaline Batteries (replace timer battery at 6 months or once/rotation)
» Hexane, Unleaded MoGas, Lighter Fluid, or Lantern Gas (grease
solvent/cleaning agent)

3.0 MINIVOL™ OVERVIEW

The Minivol™ portable air sampler is designed to sample at a constant rate of 5 liters per
minute for particulate matter (PM».s, PM4o, and TSP). The filters can subsequently be
analyzed for toxic metals. The Minivol™ can also be used to collect ambient air samples for
non-reactive gas (CO/NO,) analysis. However, the instrument will not be used for this
purpose and is therefore not equipped for this procedure. Disregard those sections in the
manufacturer’s technical manual regarding gas sampling.

Ambient monitoring is based on EPA sampling protocol, which incorporates stringent Quality
Control. Because the method requires precision mass measurement of PM in the micrometer
range, there is very little margin for deviation from the detailed procedures outlined in this
manual. Although there are similarities to industrial hygiene air monitoring, the equipment
and overall process is significantly more involved and tedious. Personnel must take the time
to familiarize themselves with the equipment and the proper monitoring procedures before
initiating PM sampling. Pay special attention to the precautions that have been highlighted in -
blue. The Minivol is essentially a constant flow pump with a number of control and diagnostic
features. The primary operational features of the instrument are described below.

Access the control panel by pressing the two release pins on the front of the instrument
casing simultaneously. Grasp the top cap and lift the pump/control panel assembly out of the
PVC casing. One way to accomplish this procedure is by performing the operation while
standing behind the instrument. The pump/panel assembly will not lift completely out/ It
is attached to the unit by the power line, which is in the form of a phone plug-in jack. Do not
grasp the circuit board. Rest the control panel on the PVC case by slipping the triangular
mount stand over the lip of the casing. This is not a firm support, so be careful! Standing
the instrument against a structure can provide additional support, and is highly recommended.

13




3.1 FEATURES

Battery-Operation: The rechargeable, 12-volt lead-acid batteries provide 24 hours of -
sampler operation (when fully charged). The U.S. Army has had good success operating the
samplers by battery in SW Asia. Some special notes:

> A green LED on top of the battery illuminates while the battery is charging. The light will

turn off to indicate a full charge.

> A fully discharged battery may require 14-18 hours of recharging. If it is to be used
frequently, leave it plugged into the charging transformer where it will contlnue to receive a

trickle charge. To prevent damage:

> do not store the battery for extended periods while being charged

> do not store the battery while
connected to the sampler

» The instrument will also operate from an AC
power source by simply connecting the
transformer/recharge cord from the power
source to the battery. In this configuration,
the AC overrides the battery (while it provides
a trickle charge to the battery).

> Should the batteries fail to supply sufficient
voltage (below 10.3 volts), the instrument will
shut down. A LOW BATTERY indicator will
illuminate on the control panel if the
instrument ceases operation for this reason.

> Connect the battery to the bottom of the
sampler by inserting the three pins on the
sampler into the receptacles on top of the
battery (the battery can only fit one way).

14
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Lock the side latches.

Programmable Timer: A timer on the control panel can actuate the pump manually, or
in the timer mode. The timer can be set up to initiate six separate runs within any period of
up to seven days (normally, the unit will be programmed to make one run over a single period
of 24 hours). The timer is powered separately by the AA alkaline battery located above it. It
is under a constant drain. Replace this battery at 6-month intervals—observe the correct
polarity when installing! Refer to Page 11 of this manual for instructions on turning the
sampler on and off, setting the real-time clock, and setting the timer. Practice setting and
clearing the timer before attempting to sample for the first time. This feature is probably
the most difficult to fully grasp.

Elapsed Time Totalizer (ETT): Located at the top of the contro! panel, this feature
displays the total number of hours the unit has operated. The totalizer accumulates time only
when the pump is running. It cannot be reset to zero. Although the manual indicates the
totalizer reads in hundredths of hours, it actually reads in tenths of hours. So there is a six-
minute interval between each incremental change. This feature should not be used for
timing purposes. However, ETT readings are to be recorded before and after each run
for QC and troubleshooting purposes.

Constant Flow: The instrument is designed to maintain a constant flow rate despite
increased resistance, such as from filter loadings. The pump will automatically shut off if the
flow rate drops below an established threshold of between 10% and 20% below 5 Ipm (4.5
and 4.0 Ipm, respectively). LOW FLOW ADJUST and LOW FLOW ZERD adjustment
screws are located on the front panel. AFIERA has already adjusted this threshold to
10%. No further adjustment should be necessary. An indicator labeled THRESHOLD on
the front panel will illuminate any time the flow drops below the set threshold. However, this
indicator is used only when making the threshold adjustments as described on Page 15 of the
technical manual. Don’t confuse this with the LOW FLOW indicator, which will illuminate
if the pump remains below the threshold for more than a few seconds, initiating premature
pump shut down and an invalid sampling run. When a low flow condition shuts down the
sampler, press the RESET button on the control panel to restart the sampler.

Flow Adjust: The FLOW ADJUST knob is used to regulate the flow to 5.0 Ipm
(actual/ambient conditions) during calibration. Do not deviate from a setting of 5.0 Ipm.
The PM2.s and PM4o impactor design requires this actual flow rate for proper particle size
separations.

Flow Meter: The flow meter (rotameter) on the control panel is not to be used for
calibration or for recording the flow rate at the end of a run, as indicated in the

Airmetrics® technical manual. However, it can be used to aide in identifying flow problems
(i.e., troubleshooting). Instrument calibration is discussed in Section 4.2.

Filter Holder/Pre-Separator Assembly: The apparatus shown below can be
configured three ways to sample for either TSP, PM10, or PM2.5. It is assembled from left to
right in a cascade fashion:

(1) Filter Holder w/Cassette
15
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(2) Preseparator Adapter w/PM; s Impactor
(3) Preseparator Adapter w/PM, Impactor
(4) Rain Hat

-/

A complete assembly is shown in the background. Note that the inlet for the PM;, impactor on the
right is larger than the PM, s impactor on the left. These impactors easily slide in and out of the
adapters by pressing them from their bottom with your thumbs. The impactors must be situated
flush with the tops of the adapters.

4.0 PM SAMPLING PROCEDURES:

Note: New sampling locations require proper siting. Refer to Section 4.4, “SITING” prior to
initial sampling.

4.1 PRECALIBRATION

Note: New Nitrile protective gloves should be worn when handling filters, filter holders
and impactors. Very small artifacts and even body oils can adversely affect results.

4.1.1 Filter/Pre-separator Configuration: Select the appropriate configuration:

PM. s — The PM, s configuration is shown below. It first requires the filter holder, then the
screw-on adapter with PM; s impactor insert, and finally a slide-on adapter with PM4o impactor
insert. Ensure the impactors are inserted with their tops flush with the tops of the adapters.

PM,o — The PM4, configuration requires the filter holder attached to the screw-on adapter.
The PMyp impactor is inserted into the adapter.

TSP — The TSP configuration will not normally be used. However, specially directed surveys

may require this setup when sampling for specific PM species. It requires only the filter
holder attached to the screw-on adaptor. No impactors are used.

16
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4.1.2 Filter Assembly and Impactor Preparation

Initially, and after every two sampling events (recommended for desert conditions), the
impactor targets must be cleaned and re-greased. The cleaning/greasing frequency should
be increased or decreased as needed, depending on ambient loadings and degree of soiling
observed on the target disks. Note that the disks easily pull away from the impactor stand-
offs.

1. Inspect the O-rings on the impactor for serviceability. If necessary, use another impactor
or replace the O-rings.

2. The impactors can be cleaned by rinsing from top to bottom with a locally obtained
solvent; a polyethylene squeeze bottle is recommended. Use a clean soft bristle brush if
necessary. Hexane is preferred; however, unleaded mogas, lighter fluid, white gas or
lantern gas are acceptable solvents. Let air-dry.

IMPACTOR CU '
202-102 P\
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3. Grease the impactor target cup/plate as shown above. Prepare a mixture of the solvent
and impactor grease in the dropper bottle by mixing a one-inch length of grease to 30 ml
of solvent. Vigorously shake the mixture before each use until an opaque, uniform
suspension, free from grease globs, is obtained.

4. Put two or three drops of the solution on the target plate. The drops should saturate the
plate, flowing freely to the edge.

5. Let the target plate dry by allowing the solvent to volatilize, leaving a thin film of grease on
the plate.

6. Sparingly, use a very thin film of grease (if needed) to lubricate the O-rings prior to
inserting the reassembled impactor into a clean adapter. Ensure the exterior of the
impactor is clean and free of any artifacts that could deposit onto the filter.

7. The adapter should be clean inside and out, free of any dust, residues or other artifacts.
The adapters can be cleaned with warm soapy water and allowed to air dry. Do not wipe
down with materials that can leave lint.

4.1.3 Filter Handling and Processing

Filter handling presents the greatest opportunity to introduce error. The lower volumes (and
therefore less matter) encountered with the Minivol™ versus FRM samplers amplifies the
significance of accurate filter weights. Accumulation of matter on the filter from other than the
actual sample collection itself must be prevented. On the other hand, care must be taken to
ensure PM collected during sampling is not lost afterward, or that material from the filter itself is
not lost during handling. The 47mm quartz or teflon-coated glass fiber filters provided are
delicate and easily damaged. Standard precautions:

Wear new Nitrile, no-powder gloves each time

Load filters just before sampling, not hours/days prior

Handle filters in clean area, away from air disturbances

Use only non-serrated forceps, preferably teflon coated

Handle filters by the filter edges only; never bend or fold

Keep filters covered and protected when not actually handling

Do not use any filter damaged, dropped, or otherwise contaminated
Filter Cassette: exploded view

and as loaded in Filter Holder

VVVVVVYYVY

Open a clean Filter Cassette (FC).

Select a filter and carefully remove from petri dish by using the precut forceps groove in

the side of the dish. Do not attempt to “dig” the filter out of the dish.

Inspect filter. It must not be bent, torn, contain perforations, or be otherwise damaged
Place filter on the FC drain disk, rough side up! Reassemble the FC and place into the

filter holder (as shown below). Screw the adapter on snugly. ’
Record the filter, filter holder, and sample numbers on the Field Datasheet.

Opening FC: Upon retrieval of sample or field blank, always use the Cassette Shoe to open
FC to prevent loss of particulate matter. Never pull apart the cassette to retrieve fiiter.

oo ko !\’.-‘
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Grasp cassette shoe with one hand; use thumb and forefinger
of other hand to maintain grip of cassette edges while
sliding, to prevent cassette from flying apart and
disrupting PM deposits. Practice technique before actual
sampling.

Field Blanks (FBs): Process one FB for every nine sampling events (unless
instructed otherwise). FBs are loaded into a clean filter holder with appropriate
impactors and carried to the site in a clean ziplock bag. Momentarily attach to
sampler, remove, and immediately bring back to clean process area. Handle and
process as a normal sampling event—except FB’s are not exposed to
calibrations or the 24-hour sampling run. Complete a datasheet for each FB.

Trip Blanks (TBs): Include one completely unused/unopened filter as a trip blank when
shipping sampling filters and field blanks. Ensure it is appropriately labeled “Trip Blank”.

Shipping Filters: All samples and blanks should be stored/shipped upright in their
original, appropriately marked petri dishes. Secure dish covers with a rubber band and place
in individual 3" x 5” zip lock bags. When shipping, include enough packing material to
prevent movement during shipment. Include Field Datasheets and Meteorology Datasheets.
Mark box “FRAGILE” and “UP{l”. Priority mail to appropriate lab as instructed.

4.2 CALIBRATION

Calibrate the instrument to sample at 5 liters per minute in the field (actual
conditions) prior to all sampling runs. Because air density does not affect the
flow rate readings of the BIOS™ flow meter (vs. rotameter), no corrections are
required to ensure 5 Ipm, actual conditions. Varying air densities also are not a
significant factor in toxicological exposures to PM, so unlike gaseous
pollutants, the EPA requires no STP corrections for particulate matter sample
results (however, meteorological conditions will still need to be recorded for
each sampling event).

Airmetrics typically supplies a calibration curve for the instrument’s rotameter.
The company also sells a digital manometer that reads in static pressure, and a
blue calibration orifice with a calibration curve and associated equations for
conversions and corrections. These will not be necessary for calibrations or for
calculating final flow rates. These procedures have been greatly simplified by
the application of a BIOS™ DryCal® flow meter—a field-portable primary flow
standard that provides direct calibrations in Ipm. The Airmetrics’ blue
calibration orifice has been modified to interface with, and act as the instrument
adapter for, the BIOS™ flow meter.
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Operational Check: Prior to each sampling run, the
instrument should be checked out for leaks and
given an initial calibration in a clean area. This will
confirm the sampler is performing properly and will
reduce any “tweaking” needed when calibrating in
the field. Follow the procedures below.

> Setup: Ensure sampling filter and appropriate
impactors (greased) are in place. The hose to the
calibrator should be attached to the bottom port. Inspect
for kinks in the lines or any other obstruction in the
calibration train.

> Leak Test: Upon train setup:

Press the calibrator's N button.

Press ONJAUTOIOFE on the Minivol’s control panel to
manually turn on the pump. Check for any restrictions.

Place your thumb or other seal over the open end of the
calibrator's intake. The sampler should stop operating
within 5-10 seconds. If it does not, check the seal and, if
necessary, the sampling train for leaks. To isolate leaks,
disassemble the train at each connection, starting with
the calibrator, and perform a leak check at each step as
you work your way back. Example: pull the hose off the
BIOS calibrator and seal the hose opening. Restart the
sampler. If the leak check passes, the problem is the
hose/calibrator connection or the calibrator itself. If it
fails, continue moving through the train, sealing off each
connection until you isolate the leak.

Calibration Procedure: You should familiarize yourself
with the BIOS DryCal DC-Lite calibrator (starting on page 5 of the callbrator instruction
brochure provided). Once the leak test
passes:

1. Press the “READ” button on the BIOS™
calibrator to read the sampling rate in Ipm
(observe the FLOW, not the AVERAGE).
The “READ" button must be pushed once
each time to observe an instantaneous flow
reading (or, press and hold the button to
iniate the “AUTO” mode, which provides a
new reading every few seconds).

2. Adjust sampler flow rate by turning the
FLOW ADJIUST knob on the sampler
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control panel. Adjust to 5 Ipm +/- 2% (+/- 0.1 Ipm). This equates to an acceptable range
of 4.90 - 5.10 Ipm. Disregard the indicated rotameter reading.

3. Once individual readings indicate 5 Ipm (+/- 0.1 Imp), press the “READ” button 10
consecutive times (or allow the “AUTO” mode to sequence through 10 readings). Observe
the average for all 10 readings. If the average is within the acceptable range, calibration is
successful.

4. For official field calibrations, record the average as the initial flow rate. If the average is
outside the threshold, readjust the flow rate accordingly until the average of 10 consecutive
readings is within 4.9 — 5.1 Ipm.

4.3 SAMPLING ROUTINE

24-hour sampling runs will generally be conducted at 6-day intervals. AFIERA will provide
instructions regarding any changes to sampling routine.

4.3.1 Pre-sampling

If the sampler is to be operated by battery, the Minivol battery must be fully charged prior to
sampling. The calibrator should also be charged. Once the instrument passes the operational
and calibration checks in a clean area:

Record preliminary information on the Field Datasheet (i.e., date, location, sample no., etc.).
Detach calibration train and the filter assembly from the sampler.

Place filter/impactor assembly in a clean plastic bag (e.g., zip lock) with a clean rain cap.
Reinsert control panel into the instrument housing for transport.

Transport filter/impactor assembly and calibration train in a suitable protective carrier, e.g.,
carrier cases that accompanied the new instrument. Bring Field Datasheet.

o > 0 nh =

4.3.2 Field Procedures

At field location, carry out the steps below before sampling. Procedures should be performed
in an area relatively free from the elements. If necessary, carry them out within a vehicle.

Remove control panel from instrument housing. Do not detach power cord. Grasp unit by
top cap, not circuit board; place panel on lip edge, and support against wall/structure.
Attach filter/impactor assembly and calibration train to the instrument.

Start pump by pressing the GRIAUTS/GFF button on the control panel.
Leak check sampler. '
Calibrate to 5 lpm +/- 2% (avg. over ten consecutive readings) under ambient conditions

Record average (AVG) flow rate on the Field Datasheet.
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Turn off sampler, record reading from Elapsed Time Totalizer LED (next to AA baftery).

synchronize their watch with the instrument clock.

Set Real Time Clock (if necessary): Personnel should R LCD DISPLAY

I : Y
. . ! PROGRAMMABLE TIMER uco-2
e DAY SET: While holding down CLOTK button, press ——
WEEK button until correct day appears at top. ';H’ 11:B7 “l
e TIME SET (Hour): Hold down £LOCK and press HOUR TN AUTO OFF
until display indicates correct hour (you may need to cycle X oR A e
through hours to obtain proper AM/PM). ' - OOOO
e TIME SET (Minutes): Hold down $L5G&K and press #iN Q 9 ~ 0
until the display indicates correct minutes. Seconds will g J
automatically reset to zero.
Set Timer: (It is recommended that the timer be set up at _ ON/AUTO/OFF
the field location) BUTTON

9.1 Set new on/off times.

9.1.1 Press PROG once. 1°"will appear in the lower left comner.

9.1.2 Press HOUR and MIN to set desired start time. Note the correct AM/PM.

9.1.3 Press WEEK to select day of the week (i.e., Mo, Tu, We, Th, Fr, Sa or Su). When
more than one day is displayed, these days will all have the same power-on time.

9.1.4 Once the program-on time is set for the first cycle, press #ROE again to set
program-off. 1. will now appear. Again press HOUR, #iN, and WEEX buttons in
sequence to set those parameters and complete the first cycle. Note the correct
AM/PM.

Normally, only one cycle will be necessary. All subsequent cycles (2 — 6) should be clear.

9.2 Clear unwanted entries.

9.2.1 Once Cycle 1 is set up, press PROE to toggle through each of the remaining cycles (2
- 6). If a start or stop time is observed in these cycles, press RESET once to clear the
entry (a cleared entry is signified by four dashes in place of the time). (Note:
Pressing the RESET button again will recall, or reinsert the time just cieared!)

9.2.2 Verify correct program entries for all 12 entry locations by pressing PROS to toggle
through the 6 on/off cycles.

Your entries for cycle 1 should look similar to the following example:
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8:00 oo

4%0!'5
AN Tu

8:00 oo
1off

Press $LEO LK to return to the real-time clock display.

11. Press ON/AUTS/OEF button until the bar on the lower edge of the display is above the

“AUTO" legend. The timer is now set.

12. Reinsert Control Panel into the instrument housing. The instrument is now ready to
sample. (Placement/mounting instructions can be found in Section 4.4, SITING)

4.3.3 Post-sampling

Potential for change in sample mass due to particle loss, passive PM deposition, and
damage to the filter increases between end of sample run and processing of filter. Therefore,
personnel should arrive at the sample location before the end of the sample run so
that the filter can be processed immediately after sampling. At the completion of the
sampling run: :

1. Remove sampler from mounting pole to a relatively clean, nearby area out of the
elements. Maintain the sampler/filter assembly in an upright position at all times. Place
on a firm, level surface.

2. Gently lift pump/timer assembly out of the unit and mount on the edge of the housing,
preferably against a support structure such as a wall.
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8.

0.

Check control panel for the Error Conditions below. Either condition results in premature
pump shutdown. If an error condition exists, refer to the “Error Conditions” discussion at
the end of this section for troubleshooting assistance.

o LOW FLOW Indicator
o LOW BATTERY Indicator

Verify elapsed time as shown on the Elapsed Time Totalizer at the top of the control
panel to validate sampling event. [f the time lapse is less than 24 hours, refer to the “Error
Conditions” discussion at the end of this section.

Verify correct time and day on the time LCD to validate sampling event.

Record ending flow rate on Field Datasheet: remove rain cap, attach calibration train, and
press ON/AUTOIOFF twice to start pump. Record the average (AVG) of 10 consecutive
readings.

Detach Filter Assembly and carefully place into a clean zip lock bag for transport to filter
processing area (clean area). Every attempt should be made to keep the assembly in
an upright position throughout the handling, transportation, and processing steps.

Filter Recovery

In a clean area, carefully remove filter and place in appropriately numbered petri dish,
rough side up. Close the dish immediately and secure with rubber band. Store upright.
Refer to Section 4.1.3, “Filter Handling”, for handling procedures, precautions, and
packing/shipping instructions.

Complete Field Datasheet and Meteorological Records as described in section 4.5,
“RECORDKEEPING".

10. Prepare for the next sampling event. Refer back to section 4.1.2, “Filter Assembly and

Impactor Preparation” to prepare for the next sampling event.
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Error Conditions

LOV/ BATTERY Indicator ON

Observe the total elapsed sampling time (Elapsed Time Totalizer) to determine the length of
the sampling run before the sampler turned off. If the sampler operated for at least a few
hours of time, the likely problem is the battery was not fully charged. Switch to the fully
charged backup battery to complete the scheduled sampling event while recharging the first
battery according to the manual’s directions. If the second sampling attempt is successful, try
the first battery again for a 24-hour period, this time in or near the office/lab area. If the
problem reoccurs, the battery is defective and will need to be replaced. If both batteries have
similar problems, it could be the AC source, or the instrument’s pump is operating at an
abnormally high rate throughout the sampling period to compensate for a restriction
somewhere in the sampling chain. One other problem could be a pump that is drawing an
abnormal amount of current. Determining whether the source of the problem is the battery
power or the sampler can be accomplished by trying the batteries out in another sampler.

LOW FLOW Indicator ON

Do not confuse this indicator light with the THRESH indicator light, which normally lights
whenever the sampler is attached to a power source but is not operating.

Observe the total elapsed sampling time. If the battery is O.K., the problem may be due to an
Air Restriction in the impactor inlets, filter holder (e.g., overloading of filter, wet filter, etc.), or
tubing (crimps). Loose or broken tubing on the outlet side of the pump could also cause a
low flow condition.). A Pump Malfunction could result in a low flow condition, which is
usually caused by damaged or contaminated pump head components (valves, diaphragms).
Determining whether the problem is within the filter assembly or the sampler can be
accomplished by operating the sampler with the assembly both connected and disconnected.
For pump maintenance instructions, see Section 7 of the manufacturer’s technical manual.

Overriding Low Battery/Low Flow Indicators

When these indicator lights are on, pressing the REEET button on the control panel can
restart the instrument. Pressing and holding the switch provides continuos override of the
fault circuit, when needed to troubleshoot the instrument.

Additional Troubleshooting

Other problems that can be encountered and their corrective actions can be found in Section
8, page 57 of the manufacturer’s technical manual.
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4.4 SITING

Do not site the instrument adjacent to obvious air emission sources, such as
industrial processes, generators, fueling and fuel storage areas, vehicle or
aircraft maintenance and operating areas, any type of stack or vent, refuse or
other waste sites, etc.

Do site the instrument:

> at or near the center of the base population

» in an area that provides easy access and security from tampering

> in a relatively open area in which nearby buildings/structures do not impede natural air flow

> with the air inlet at a height above the ground between 2 — 15 meters (6.5 — 49 ft)

» with the air inlet at a height above the supporting surface of 2.0 m +/- 0.2 m (6 - 7 ft)

> with the air inlet at least 1 m (3.25 ft) away from the nearest wall, structure, or other
obstacle to air flow (preferably much more)

Low-story roofs often provide an adequate measure of security and representative

monitoring. The sampler inlet must be above the height of any wall or barrier surrounding the

area.

Obtain GIS coordinates of the site. Ask a local GIS-equipped unit to provide assistance.
Sample Latitude and Longitude in both degrees and minutes. This information is required on
PM Sampling Datasheets. Note: Check to ensure that accuracy of GIS does not make

coordinates classified.
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Additional Precautions:

» The pole will likely require additional support in areas susceptible to high winds/tip-
over

e Mounting brackets are located on the bottom of each tripod leg, along with screws, to
secure the tripod to the roof or appropriate surface once adequate siting is
accomplished; bracing with rope or other means of support may also be considered

> The top of the inlet must remain horizontal during sampling; ensure the pole is
straight and, if necessary, use tape to stabilize the sampler against the pole

4.5 RECORDKEEPING And REPORTING
4.5.1 Field Datasheet

Complete a Field Datasheet for each sample and field blank (not trip blank). Review
the sheets for completion before forwarding. The original datasheets will be placed in
zip lock bags, packaged with the associated samples, and forwarded to the supporting

lab, which may be CHPPM or AFIERA. Retain a copy on site and mail another copy to:

Deployment Environmental Surveillance
AFIERA/RSEW
2513 Kennedy Circle, Bidg. 180

Brooks AFB, TX 78235-5123
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Field Datasheet — PM Sampling

Instructions

Preliminary Data

Installation: - Self explanatory. Base Code: PSAB:1242/ Al Jaber:1237 / Esk Village: 1235
Site Location: Describe area, e.g., “Building 28, barracks rooftop.”

Geolocation: Original siting measurements. Provide Degrees and Minutes.

Date: Sampling start date.

Sample ID#: Dependent upon analytical support lab:

For CHPPM: XXX YYYY DDDDD Z2Z

XXX - First three letters of base/installation
YYYY - Method type (PM10 or PM25) .
DDDDD - Jday code: last two digits of year and three digit Julian day (e.g., 00030 for 30

Jan 00)

o ZZ- Sample type: P-Primary sample; C-Collocated sample; FB-Field Blank; TB-Trip Blank

For AFIERA: XX XX XXXX

o First two digits: EX
¢ .Second two digits: Sample Year (00 for SY 2000)
Last four digits: Numerically sequenced sample number for that base during the

calendar year.

Sample Type:

Filter ID#:
instrument SN:

Calibrator Mod/SN:

The AFIERA Lab will also require AF Form 2750 (3 samples per form) in place
of
the Field Datasheet. However, completion of the Field Datasheet is still required

and must be forwarded to AFIERA/RSEW Deployment Environmental
Surveillance.

Circle one—except for metals. Metals are sampled/analyzed in conjunction with
PM10, PM2.5, or TSP. Circle “Metals” and the appropriate PM type.

Fill in with pre-assigned numbers which accompany the filters from support Lab.
MiniVol serial number.

Calibrator model and serial number.

Filter Assembly ID#: Fill in with pre-assigned numbers from AFIERA DES.

Operator:
Contact Info:
Signature:

Sampler's name.
Sampler’s E-mail address and Telephone number.
Sampler’s signature.
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Field Data

Pre-Sample

Leak Check:
Starting Flow Rate:
Sample Start Time:

El. Time Totalizer:

Post Sample

Leak Check:
Ending Flow Rate:
Sample Stop Time:

El. Time Totalizer:

Average Flow Rate:
Total Sample Time:

Actual Volume, V.

Background Notes:

Fill in block with Pass upon successfully completing leak check. If failure at start,
fix problem before initiating sampling.

Calibrated flow rate, i.e., 5000mL/min +/- 100mL (avg of 10 consecutive
readings).

Normally the start time programmed into the timer, if used.

Record start reading from control panel after calibration.

If leak is identified within the sampler or the attached filter/impactor assembly—
sample is invalid. If the leak is identified within calibration train—fix and re-test.
Post-sampling flow rate (average over 10 readings).

Self explanatory.
Record End reading upon completion of sampling event—but before measuring

ending flow rate. A valid sample time is between 23 and 25 hours.

Average of Starting and Ending flow rates.

Record in Minutes. (e.g., 24 hrs x 60 min = 1440) Valid sample is 23 — 25 hours.
Do not use the Elapsed Timer Totalizer readings for this.
Multiply the average flow rate (Qac) X Minutes sampled.

Include any information that could affect sampling results for this sample.
Notable activities would include increased aircraft/ vehicle operations, or
other combustion processes in the area during the sampling, significant
wind-blown dust events, or any activity or event that could affect airborne
particulate matter concentrations. Include any unusual circumstances and
any other helpful information associated with the sample or sample period.

Lab Analys IS Tobe completed by CHPPM or AFIERA, depending on support lab.

4.5.2 AF Form 2750

Only when the supporting analytical lab will be AFIERA, an AF Form 2750 (3 samples per form)
will also need to be accomplished and forwarded along with the samples. In this situation, mail
the original Field Datasheet to AFIERA/RSEW Deployment Environmental Surveillance and
maintain a copy of each form. CHPPM lab requires only the original Field Datasheet with the
samples—no Form 2750 is required. Mail a Field Datasheet copy to AFIERA/RSEW
Deployment Environmental Surveillance and retain a copy.
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4.5.3 Meteorological Data

Record the Meteorological Data for the beginning of the sampling period and at eight-hour
intervals during the sampling event for a total of four readings. Include your observations
over the event regarding visible emissions or odors. Meteorological information can be
obtained from the local supporting Weather Station.
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Appendix B
SUMMA Canister Sampling for Ambient VOCs — (TO 14A)
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Excerpt Taken from USACHPPM DRAFT TG-251
APPENDIX 6-4
AMBIENT AIR VOLATILE ORGANIC COMPOUND (VOC) SUMMA
CANISTER SAMPLING (TO-14A)

Alicat Serentific” 15 g sepistered rademark of Alicw Swennfic, Inc . Tuscon. Azzong

It Exsensicn

[\'.n;uum A% TN I

Crebseal $nlice
Restnctar

Flown Restricion
Fate

Frpure -4-1. Assembled TOIS pasaive sampler.
644 REPLACING THE FRIT PARTICULATE FILTER
Perform the followng steps i a chean anvizonment that is protected from the weather, I posabls,
petforn the follawing on 3 clean. Jevel swifice
1. Remwove the sample mfet extension from the flow controlisr with ¢ $:16" wreach 1 the
swageloch nut on the entgd onfice turms with e nut on the seepling exiension outle,
grasp and holé 1 with 4 12" wrench
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Excerpt Taken from USACHPPM DRAFT TG-251
APPENDIX 6-4
AMBIENT AIR VOLATILE ORGANIC COMPOUND (VOC) SUMMA

CANISTER SAMPLING (TO-IS%%TPWW
u .,

2. Remove the old O-Ring and frat filter by woming the restictor upaide down and hightly,
tappng o aeessary.

3 Replace the fit fhey and OQuung with new ones wanp a par of elean tweezers to prevent

comamizator Do aot handle the Bl or Genng with bare hands The it Blter 15 psatied

1351 thes the O-ring (Fipurs 6-4.2),

Fipure 6-4-2  Bestallation: of fau fiiter and O-rng mio flow consraller
4 Replace the sample mlet extension Taghter the swagelock nut antil ey seug. but do mot
over uphiter If the swapeloek ot an the onfice tums with the nat on the mlel wasp and
hold ¢t with a 127 wrench.
5 Duscard the uepd frat filter  The Qenng may be reased after cleameg it with water and
inspeciing if for cracks or wears (1 necessiey).

in

CALIBRATING THE RESTRICTOR FLOW RATE AND LEAK CHECK
b Pestonm ihe fullowirg steps i a clean epvaonmen: that is protected feors the weathar,
2 Noge the erical onfice’s code Jocated on the wop swigelock s Refiar to Table 6-3.1 for

the £l gmes and tazges flow rees for a 6 L carister

Tabie 6-4-1  Fall Timoes and Tazzet Flow Rates for a 6 L Camister

Critical Orifice PN | Stamp Code i‘:ﬂf;;‘:};‘;:g;‘; Target Flow Rate (cem)
39-23019 ! I 8¢
3923030 2 3 27
39-23059 3 8 16
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Excerpt Taken from USACHPPM DRAFT TG-251
4 APPENDIX 64
AMBIENT AIR VOLATILE ORGANIC COMPOUND (VOC) SUMMA
CANISTER SAMPLING (TO-14A)

USACHPPM DRAFT TG-251
39.23240 4 24 ' 14
39.14010 5 1 week )

TFall ueme wall be seduzed by the ratio of peeiznt pressure (o standand pressure (760 cnmble o 20,92

mHgy o B, Py

3 Urserew the swageloch cap on the practice cumster il weth 2 9167 weench {Fipure 6-4.3),
Grrlesp and hold the carmter mbet 10 prevent any moveent. '

4 Choose s resmnctor taat flls the 6 L caruster 1o the desaved umse penod using Table T and e
restuicion sty code.

5 Remove the sample weiet extension of the restsictor ueng a 9°16% weench, Else o 127
wzench to bold the swagelock nut of the eutieul enfice testneor i plaee os showe n Fipure
64 4

Figuie 64 3. Resioving sweyreloh cup from 6L canasier
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Excerpt Taken from USACHPPM DRAFT TG-251
APPENDIX 6-4
AMBIENT AIR VOLATILE ORGANIC COMPOUND (VOC) SUMMA
CANISTER SAMPLING (TO-14A)

sy

Foe 6-4.4  Removmyg sanple inlet exiension
6 Conzeat the reszncior autlet o the mlet of the avacuated prachice carmster as shown oy Fapure
6-4 5 Cirasp the comxter nfet weih a free hand whede aehterag the swagsloch nut on the
sestrictar outiet uedl frady snug Do aot over ughasen the swagstock o

Figure 4.5 Attaching low restrictor 0 caster
7 Connest the outlet of the Alictt flow check device i the mled of the restnetor 26 hown i
figure 6-4.6. The amow o 8k Alex device should be ponting towsrd the caresier.
Tighien the swagzsloch on the outle of the Alsis® wath 0 $16" wrench unti famly snug 15
the swagelock net en the mlet of e restiieion s wath the swagelock nut o the ouwdat of
the Ahcm, grasp the swapelock nut on the restnetor mlet wah o 12 wrench and hold
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Excerpt Taken from USACHPPM DRAFT TG-251
APPENDIX 6-4
AMBIENT AIR VOLATILE ORGANIC COMPOUND (VOC) SUMMA
CANISTER SAMPLING (TO-14A)

USACHPPM DRAFT TG-261

There 1 anly one way for the Alecat W attach W the inlet of the restitor Note There s
anlv ane way for the Aliear to atteel o the males of the restnoie:

Figie 6-4.& Connecung Aheat flow check deviee o flow sestnctor

§  Turn onthe Abgay,

9 Press the zeto buten on the fage of the Aheat uril a 2000 16 displaved on the dipital sereen

10 Open the camster valve and waut 30 seconds o0 unl the Sow stabihuzes

11 Cover the miet of the Alcut unti? the flow stops (a 2ero s dsplaved on the dagtal serzen)

12 Close the capister vabve and wigt § e

13 Uncover the mles of the Aleat I the flow fads (o stan, o leak exass e the flow path.
Carefudly retghion the svagelock nuty and repent steps 31 through 14 un] these ae no
leaks deteared

14 Open the camster valve and wait 30 seconds oz unt the fow sttbilines

15 Rasove the outer protectve screw locatad on the center of the flow restnetor's fice wing
the 18" hex kev as shown e Fipure 647 The fow set screw 18 recsesed under this
MOLECHVE SCiew.
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Fipuie 63 7. Removing protective cover for Hlow sel sorew

16 Siowly ad:ust te set serew with the 18" hex kev unn) the flow sawe ax measared by the
Adseat ss as close gs posable o the wrged flow rae hsted i Table 6-4-1 {note the stamped
code on the restricion. ses diggzam below). DO NOT wim fhe set serew more than 3 tums.
The :ateeeal diaphragm can be damaped Iy over nphtening!

Compor-clicticise to imrrvase i |

Chickwise to sfocrvass fow I

= N

Fipure 64 8 Adiusting flow set serew in restneior plaze
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17 Wit 30 sevords untad the fhow rate siabtizes.

18 Record the measmed flow tate in cubic centuneters par nurase (com) and the ser) namber
of the restictor m the sieaple data sheet.

19 Close the practice canster’s mle: valve and tghiten to prevent ieiape

20 Replace the outer aratechve serew on: the Sow restnetsr's faee ané tphter antl fumly saug,

21 Unsirew the swagelock i oo the outde: of the Alicst and remove it

22 Unscrew the swapelock ni on the outlst of the restictor and remove it

23 Renswall the sanple e extension on tw resincor Tighten the cornecntig swagzelock nm
an the senple mier extensian unt fiensly sieg.

24 Replace the hlack plastic cap on the sample tlel extension

25 Suwme the thw restzictor i a plasac bap or wrap wath alursimun fo:d wid rsady foz feld wse
o prevent coriaminalon

26 Repeut the above process for the euch of the remanag fow ieatricions

27 Repluce the swagsioch cop on the pracuce camster and tghtes untal fiomily stiug when
timshed. Do net over aghtén and avoud moving the camster mlet when puhtening the
swagelock cap

NOTE. I the umomatize pressure ddlers from standard condiions (760 un Hy or 26,92 i Hg)

sigmaticantly. the sumple perod ot flow sate sadl bave 1o be modified to prevent premature fiting of

the camster (2 camster with @ zer0 sacuun: kas seached atmosphen:c pressure and 15 1o be consderad

suspect).  This 1 espeaatly frue o mountainous weas wath gk elevations.  Esther the sanple

petiod or the sumple Tow e will need w be reduced by & tacion of PoP. where Py 1 the average

ambient bareneine pressure and Pooas the mressure @ siandard conditions For exaniple. of the

avesage anthient bawometsie pressaze 13 650 mim Hy, ether the flow wall need (o be redued or the

sample pensod will need 1o be reduced by 6307700 - 083, Either the tarpet flow rge o the sample

period would then be multiphied by 0 85 I pasaible, the camsters shouid be monnored during the

sample evens to prevent them fron: reacluny O vacuuns or atmosphenc prossoze

6-4.6 PRESAMPLING PROCEDURES
I Prw to mouniing the canster, pecforn the foblovwang sleps m a clean envirorment thid s

motzctad from the wemther. ’

Choose the flow restrctor that will il the 6 L custer i the desiced tie perod. Calibrase

the sestucter vy the steps it Section 64 6, noling the stamp code on the op swagelock

it ! the sustncion's it

3 Rauove the swage cap from the sample camster.  Grasp and bald the sarester wlet wath ¢

frew hand and do not allow the nle 1o move.

Remove the fiow restuctar fiom the protacuve plashe bag or dlumunen foil,

Cennee: the outlet of e ressctor o the mlet of the 6 L sample camster. Tighten the

swageloch nat on the restnetor outlet anal fonly snug. It the canister mlet tens with the

nut on the outlet of the restncton. grasp and hoeld of witk a fie2 hand - Do not over nghs

()

N
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Choose a saopheg ste that will properdv assess the contert of VOCs in the ambiens air.
Normally. a sumpling location will rot be very dlose w a pollution source, bt a certain
disturice away in oréer 10 assess the ambsenit aa i the "vacanty” of the source
Reraove the dlack plastue cap from the sangle mlet and place m the protective plasne bag oz
ue the alusminer fo:l (don't lose sty
Open the camster mle: valve 2 way, then ture *s tum back.
Rzcord the irtial readine displaved o the vacuum gaties o the date shae:
Mouar: the caster se that the sample mlet a0 o 2 keight of appraxizatels 6 f2e1 from the
ground (e, e Desthng mine). unlzss otherwise speaified  The sete should gereraliy be
a certain distance fzor obstacies suek as bualdings or wess w avord @r turbtlenze wenesatad
by them. If oo mourdng hardware 1 avaizble. the cumster mav be plaeed on a level,
honzotial serface dunang the sumple event I ram s expaeted to occur duttng the simpls
ever:, sheeld the sample infet exteesior o that 0wl seman diy.
Stueld the caniste: from divect sunhght using o sheet of cardbousd, for exammie  Divect
suriight (espeealiv in 2 desent environment) wilé beat the g collected inside the camster
above the ammen: temperstare thereby redociny the pressure @fference between the
capmter aed the ambiens atmosphere. Thus rexalts i o reducuon i the fotad volume of ai:
callested and wall nsk promature fillng of the canister.
Record e foliowng mformunion m she daga shest

- Imtal vacuute: gaage sexdiag  The vacuunm gauge shoald displav approxnzately 29

i i vacuum
- Ambier smperstre (Measuse the ambient temperature of the air away from direct

surtlight)
= Wt & minutes and record the mmbier: baromatne prasoure displaved on the portable
harpipeter

- butal flow rate from the caltbration proceduse
~  Sumple date
~ bzt stas! ttme
=~ Name of the sampling locaton, mcludmg the follovang:
- Country
= MOGRS location (10 d:gat)
= Camster senal numba
-~ Fliow restnctor senal number
= Cuttent weather condisons und any other selevant imformaton w the remurks secion
of the data sheet. The lecauon of nexsby sources or pollutng setivities should also be
recardid 1 the datz sheet
POST SAMPLING PROCEDURES
Remove the camster from where 16 was mousted
Revord the final vaceum gaoge reading mn the dow sheet ¥ the cztaster vacnum has reachad
less ther |an He, the sample pertod mav nesd to be shortened or the fow rate reduced.
Cloge the cansser ket val e tight.
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4 Replucs the Back plustie cap om the sample sile? extension.
$ Revord the followsng mformanon e the dasa sheet.
-~ Siop ume
-~ Sample duraton
=~ Ambent Temperaiure (Measure the ambsent emperatare of the mz away from dieset
suriight)
= Wt 5 vunues snd record the atmiosphene pressure displaved or the portable basometer
= Cugrent weathar candshions (us rensieks sechon)
- Anv actuive pollution sowrces neatby {in remiaks secuon)
6  Perform the tollowans steps o a clean zzea protected from the veather,

~¥

Unsezew the swapeloch aut a2 the sutlet of the flow restnetor with 8 916" wraneh 1o remanve
it Bom the camster inlel. 1 the camster inlet furns with the swagelach st on S resticton's
outler, mrusp and hold o with a tiew kasd
§  Screw the swapsock ¢ap on the canster inlet and ughten with 2 97167 weench until fiomdy
ey, Goasp and hold the canister mle? to prevent  from wovay Do no? over tghiten,
9 Puice the flow restiexy m @ sealabls plastzc bag or wrap it aluminun fou! @ prevem
costtasurtion
10 Stase the catuster in a areq il shopenent.
6-48 MEASURING FINAL RESTRICTOR FLOW

1 Pesform the followiny steps e a cletn ervaonmenst tha! i protectad from e wether,

2 Rerove the sesticton from 1ts protective bug or alutnum foil

3 Amtach the restneior o the pracuce cammster as deserzhed m CALIBRATING THE FLOW
RESTRICTOR

4 Remove the scomle mle extension

S Connedt the Alicss o the miet of the flow tesiicior

6 Tuen on the Alcat

7 Press the zero hutton on the front face untl a 2810 s disploved on the digital screen. The

assembly should look tike e followng fgue.
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Figiie 6-5-5 Measuning post flow mife wimg practice canister

§  Open the pracuce carssiers inlet vabve all the wav Make cure the vacuien gavge zeads at
feast S Hy

9 Cover the mlet of the Aheat unt! the fow seaches 2aro.
18 Close the caneer itfet valve and wait 5 eanutes,

11 Uncover the Al:cat slet. If the flow rate sehaims zeo, theze i5 a leak in the systens. Inspect
for leske and tuphtee sny foose swagelocks. Kepeat sieps 7 through 16 usn! no deiks are
duatected

12 Opeu the canister mlet valve and gllow the flow rate dispiaved on the Alicut 1o slabshze.

13 Revord the fisal flow rate displaved on fhe dugtal sereen of the Alicat™ o the dats chee:

14 Close the caraser mlet valve.

I5 Renaove the Alext

16 Repluce the saonple mlat extension on the fiow restnictor. Male sure the Q-nag and fra
filser are sil? an placz i the mlez of the restzion

17 Rerove the fow restncwr frot the camster inlet

18 Pizee the fow restiietor n @ protective plastic bag or sewaap in abuwsmiesaen fal.

19 Repeat this provess for each flow restmetor ased dunng a sample evens
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20, Tarers of the Alicat when finished.

6-4.9
I

9
b :

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES _
Note in the dita sheet iFa sumple canister has reached atmospheric pressure (O in Hg on the
vacuun gaugel.

Ensure alf fickd in the duta sheet are complete. _

Enter ficld duta sheet information into "Deployment Brvironmental Surveiflanee Datibase”,
it upplicuble.

No field blanks are required for the TO-14A method. ualess specified.

Note in the data sheets which canisters are being used as background samiples. it spplicable.

Lise caution when asing VOC comtaining fluids near the canisters.

6-4.10 ERROR CONDITIONS

1.

to

Loss of vacuum during canister storuge. this is ae indication the sample has been
contuminated. Note serfal aumber and error in a date sheet {or the canister.

Flow cottroller tuilure has occurred if the flow rate does not change while the set-screw 1s
turned more than once. Label the controlior and do not use,

I the canister hus reuched aumosplieric pressure (0 in Hp as displaved on the vacuum
gatuge ) note s i the data sheet.
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LSACHPPU-DBESE

A A FDS- AL

Air - TO14 Field Data Sheet

Section I - Administrative Data

L Sample 1D*:

7. Caflectod Rv*:

¢1. Lak ti

2. Lucatinm:

& Lmit Spev Hh:

13, dod Na:

3. Coantry?

Y. Mission {0:

13. Praject No:

4, Operatin:

19. Shipping ID:

M. Eurape ID:

5, Sampling Date;

5. Sémp!e Nates:

£, Samplmg* Time*;

Section II - Field pData

16.Colfectors Name*:

19. Cerniification Dete”:

22. Fill Time*:

12, Colleciurs Phoane No®;

20, I'tww: Calibwator 1D°;

21 Set Flow®;

A3 Lasindo®:

. Longinaile™:

(77

i& Canaster 1D%; 21, Flow Adapier (D*; 4. havalid Sample?:
SAMPLER DATA Start/Pre End/Post Average

28, Doto™:

26, Time:

27, Ambient Femperatire (0C*:

28, Ambient Prossure {inklg) *:‘

&Y. Canxiter Pravsure fin Hg)*:

3u. Fiow Rae feciming *:

3. Sumple Time (min): ~ End Yomc - Start Time

32 Volume {lizersi: = Sample Time fmin; * Avg Fiow Rate ecmion)

GEOLOCATION Decimal Degrees 35 MOGRS*:

36, Ficld Notes*;
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LR PEE ¢ e e —- e o R Brows g gt Tyl emivies
AIR - VOU TO14 SAMPLING DATA SHEFT INSTRUCTIONS *
. FEA AP ERA DRE AT R
t Sample 853 Sare e b nemes CRYYEYVY N A
Wi LY s ahtersatne e Br b e gl e panet :
PARNNRE T HERSYTE YRS (N2R
PO phav cede bagd e e or om o ey b e o e P W e ¥
A N e B Poraoaph O Ualldane wnpl 8B and s 30 [0l
S beaalint ey oe oatiob o s«
B Lmatns s oot b wbach byt oa areay o basorg?
£ Grrvaton Moo oFopeesten argemng. v the oevw of Beseede b ) el e Afed Pae i el fat spidical e
S Smpdiug i - Dabe Lo win oollednd e 3 b a8
b Swwepling Tome  Tene aaaels o bdan §
T Cobseamt By L Lo totlorung e saiorse g FAME VIR SALYMN Y ey
K L Spen 53 - Dot spoed oo wes the comple of e .
¥ Mo B Ut mivase S isemided eah e wnedie o de
10 Shgesiy 3 Shagrpesg 1D aesociarad wit e plefe s Peses a0, amin
FEobaniln Sl oS pumker ssaipmes g7 S HFEM My 7 bovrpany, G apple bt
T O 1L AT e, T R St TN
1Y Ppndd Nat - PRipact noiro Assipasd I libwrtiany of Mo el atlesr
1t Largpe 1 Shngue T naomhet anmignes o £ 1P Biopz Bbaowon, £ agnonads
15 Samphmg Notrs ARy potes o0 sommwer aveoCmicd with the sxmatece g sror mollmp e sronoad poouriesers, sl
SE Bizsla
T Collectors Name 310 tare o7 2hs 20raen SoRIC 2 tha s
17 Collechus Phsee Mo 17 phok oumies of the peran Loty L uline
W& Conuaer 1D L0s.gue 20 oot comsier o Slansiel Ty
I Lerlifhation Date - Dae R o SeUCS Dl WA siial
3 Flew Cabiivater 10 Uned o WOt 0t Bow calibortae
5 PawAdanter 10 Lngur 1D o of fios mlzpicr
B P Tume B b A peniaade S adapaer fep. b, 20-bou, foweskl
TV Sec Ml Gow oot B e Dok bae Adaper s Gar i pantizali saraeds 1 derstion
T Garutid Sorwple  Was e« 2ie Se@ atd e g 87 I a weyt
N Sarmde e walied vasSion S eRies or 0 B
B - Mosny, Frid Dota - ey ehopls tone, flon 10 el
i - Battery fatlime  Baitery £20003 CuTaT2 SEMSOTE QI
b - ftow ixfete oo anz pont Fowve oalibrz s d offan wr greiior then 140%e
Farer Slalbinatit  swng tieat ket
S Sangle Malfancmon ot pat ol asmpler feler o tebre ste
£ Do Semod g Midsy  weirgd o meiba ws T ater ClEog S et o s apting e
% Dt - O wiie the samphing ereed was wartnd snd mnde - [ MDN Y RC- e 1 L o
Yo Tome - Teme wine® te sumgrisg, eovaode wars <ttt snd once f os 24 rad dladand 1@ 1447
& Ambant Tedwp - Amd.erc Tomp i eegraer Leisiug froe: tharmoaiss B e gar 30d eind af the sanTing episade
2R Awliend Pressuere « bt deoeur sosebes e B hey areie ot st sl s of e sopgriay el
2t Camsier Pressure = Canisior pressiin: o mshg s of Eg frars o adapesr & 57 <am w0 4 ong o7 v seoplisg opeode
Vi Flow Rte feghaanl ~ Flos s inumim fos Gow clites s g the <0 a0 ool of e sapgésg apivde
51 bemple Time femin)  Ton B2 Genalst Godizcad sanpds, from B Gas el ged s,
& N oame ey - Voliune of simpls cobedted ik sk (Calealatidy - Vel < (Kateple Tice * Avtisye Blne Ralnp B
b Ladirude  Sande batneds haer o e Secany’ dipnes FUen OFY
M Cemgitade « Somple Bepneds g povs o b doprees S (O]
O OMGRS - basare o OB e 0™ eipd O o slinn seniwish o squane oo e 2o A Plan e
B e Nebis - Kncs fang to saiphtie epocde 1o dtoand Lriamaante seila, prisitisd pedlaon wistes, dad
R ' ' 4o TOd Fuaotbwis tasirirsawn V0
.
.
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e

i B

PRC e

E

Figure 6-5-1. PS-1 Simpler.
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t-5.4 PS1 SAMPLE MODULE PREPARATION

(e ol sebe s veooaeny shoudd be ascomplished i a cleast evntrolied envooament.

s s soamode mochilde s coiiabsing garividaes for dag divances, Sompl sopriddinee similel be

s geved fin 8 somepdinr an

i

H

w0 st o

ot
1.

&

frade oy cfeane bn Mo seamipding site aon pusonthie sl St gy

Figae & 32, Dpssssaabied sample modale seadv wbe finsed with Hexaoe

grade b contained o Teflon

3 Rimse cacl: picee of the smaphe aiodale with the neage
suLReee bt fsoe Figae 4831

-
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Fignare 653, Kesgost hexane sad e Gon besthe,

3 AN g noibored samphe fabe? e the shep gase contines (5 o o o0t aliuady prosents,

4 While weanng gioves i the saople cartriioe frong the shipping contaioos,
I @il weatny gines weiame i aple casteidpn Qoo the shigaig cou

& Henwee the motective alumeoner Jod waapping Gor aroted the smnple canzidge aad place
wlunirasn Sl back it G shopping co@iinet. Plaee bd badk on the containes,

6 il sl cartidee o ta beitos of the saonple modale gk sae o PUFE gaskes o
Bcated bteoen tie inside bogeny of thae sapagple wodale sad the suatple conidge ot
Thete swnadd be ancthor 2IFE sk ot seals the fop of Qe etrtridie 1o the Dot of the

%

snapde mindeks o, uled

T S smnple nadule S o e suagple modude Tettoor. Tigles wati] e tog i hand tight
Caution O Lphtening G modale can biad e plass saaple eanidge.
® Fhee o of die besazg rinsed siite wilog gaskers cax the fiiter supgont sereen

% Using Vefur tipped thvooders, s & o 102 s glis Sher {ilier frona the filter coatines and
el it o by of e w it Desane viteed tefloa gasket.

10 e e seeaal bosatae irsed wdiie teflon pashot s tofs of e gless Sbey files.

oo
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Vi drsted o filter Sodd dovw tag wnal Gen the ample siodade oover plite va e sansgle wadale.

12, dhad splaes e trec foper s,

13 Gl a cluan peee of slucsnens fod arozad the sampl
shaves Bt sl miadale sl d apypear 3 e,

nodsic inle? coezein. Figase 654

Fipure 654, Axserrblad seaple podude

144 Lising tape. mark e sareple medale with te $Sfnder il ebldned Goo the shigping comeine
Use 2 ball goizs gty on peneil, Bl do sot use o simher daashers iy conttibute te tackpooural
iavels of anabiies),

5.5 P51 SAMPLING FIELD SET-UP
1 Reeodd b folloavitng afanaation oo the *FS1 Data Shee?” ySee Sectien 62113
- Newgpde 812 - - Sapapie D ouerher XKXX_YYY_DDI 22
Where

AXK - Camp abbios dudza rie, fins teoe letters of ey monet
YYY - Mohod o ieg. 118 TO
3033 - day cedue. i3 digi? ix the Lad coasher of the veur aiad reamunizg tnee
gtz are Bae jdey ol e v,
Ad - Seaple wpe
P - Brageay sazepde. if collocated
C - Collecated suiple, i3 collecated
FI$ - Fackd Blunk
Th - Trip Huok

- Sopatio ~Sampliog loadion

- it a - Naow of pocon eotduc g the sasnplag

-t
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- EN Pepe = Ty o8 PRI aagneple 1015, 009,08 TO-3
- Samppdee B8 Sezind aurber of T seaapher
- O ebidypngear 13 0= L 1D of gssocioed aadibration s from <281 Calibsation Séwot”)

"

- Sfend B4 Muedis ) nueaber. of shipping eomusdnen is nof atabersd Gen aaipn s
sz 10D b v sanpling saodia,
- Fochohivar Yemperature ~ Presinpling anbicn feaeperatiee b degaees Celsius OC)
Do the thasoeeter.
- FeoAwbicn Frevszy - Pre-saapiisg sacbicet baroraetsie prossure an iicfas of
m.n.m vin 30 foen baroaneter Prios e e of e hagomaeier dwig saceplazg. i3 showid
we cilebaitid sacnd won seliabhie sotzee such as Do barosaeres at o local wirport

- dothiiade sdosmer o = Sanpke Latitude kecations o degrocs o glabd positiosag
sl iGN G

- Jastitendy sesontte st - Suple hetitnle keution in euimaes dfrons GPS

- Sewpgrivesde cofaroesr - Sunaple hugatude Tocution i degrecs i foa: GPSL

- Faweivente rmsonitess - Sumple Tongitade locinuos i ouitwes < fony GPS

- The calibragion vidoes for Qe saerplen cidse, Bae S anad PST oniffee wanster suaslasd

viducs T35, B Py Thiose u..u.l‘c oblaned fom Gw asseeiaed P81 Calibeation;
Shier”.
686 PSI SAMPLER SETUP AND SAMPLE COLLECTION

Megio Pl d6 et n"Jm"n. heive slwarked vont chomwrneisnd Thiv will Badp pravenst the sy air from
dy e pp el

1 Remexe Qo gl ol cover oo thie ndel. e G savaplang pooduibe ot e seuplher
conneetor aud pisds dos e o Joeking arns cuapletels.

2 Bemewr e protective eover Trom thae foaded s.m;pliag oeedatle. Make swie the fnger suts
are ratightencd in dnder to hobld Qe filler retainisge ging in place. Avidd stoging tools,
alaminaen il or ether s with tae seapling nmiuh: guring a 3;:;L|\.l.|,. evend ¢ stozing
abvets with the saapiog module duing sanphng oy odtoe contarainatax).

3 Lowa the smagler eoves aod sclaeh,

A Rosat e el tie: e N0 mamsies o secod she it edock tiner readige if thie umer
vkt b resel
§ Set the sazpler stars-2op lner for the samgle run pesiod.
¢ et for the aner o staet e sapler aod cdjust the fleaw conteedier vaive for these
oagrahielie paage fealings
- For PUFE cavtridge ssaplizg 2ol e sagaclaelic gauge o a roading of 60 (0 G
e izue ovel i aan®ie te reael: 50 i 30

t-0-
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- Fow vosin carwidge saapling ses e megnohele gauge wode manaman: seading tad

ez b obitained for the catsidae. whaeh ey ondy be ashigh as 13w 80 thie sed
Laandled So corgaller 3es oo o land s estieadh b
T R & preleedle Gua the vasine ool be tazacd o the aiaxineen voltege préion o seipling evest,
-walirsw S collorted sample volnime iy extina i zolowdiatvd based oo apprcoinate e awd
saasipder dimies o S Gastiflieient s suppart devired concondvation deteetion RBmits i, ihe
veslianse I8 deas simalf to el o ow congh comcesieation of e coxanvanis ;. Wik the
soladis are consitentl too tow, the saapler sk :

el be tectitvated with e vadiae set st a
hrphot volluge. Befer to Appendix 83, Azziey 1 to recalibine.

£ Al apmoxanatels $ grinates of yan e e o mugoetilic gaope readizp, N e seading
b drozed. incicase e Bow back we the initia! megnebelic sotting b Sty opening Sk

oy costaedler walve

. Reeord the imapactedic iesdiag og e P31 Saaphy Fald Dt Sheot.
nAthe sare o eeond e annbicas beorneivie pressate Gz By and the anbicss fenpesstase

-

o i it sheed

i

1 Rete e the sazcpling site a1 keast 3 waces deving the sampdisg evem and seeond the
sagnchetic readings i the doto shewt Adjust the Thony eontolian lever. if possible, wast the

antaad teamnehelle seadig is gttaised (ot else e maxdimen possitie paockele reading,

120 A8 Seest 3 minutes priod to the end of ¢ saspling cverg. seluzn 1o the sanipling site W rocied
e fised megnchelic reading,

6-5.7 PSI1 SAMPLE MEDIA RECOVERY

s %000 8% posstbic after savapling. the operator should ronern (o the moendoring sie o e iove e
expoaed sple madia,

I Record va the P51 Sarapier Bield Dt Shact (e follsaing

- Recend the Ymnd seagnehelic readivg just before the sanpling peted s tocad, if
possble.

- Recond the clapaed tine of te saeapling run in weieuics

- 5 thay sl b abreads stopped. turm en e satnpher and ke 2 Gl mapackehic

rasing ss soon ws the reading is siable Avedd anriving a1 o saeplig site losp atte
th sanaplohas eaded  Thas redeees the elunee of eogensisatiag he samsle
§ i

2 Tunesf e PRI sanpler
3 Iostal! e eovey pla ot e saaple ssodule sad Rand dghten the 3 Gagser auls.

¢

Untatal thie saraple wodele et fasteness wd rerwnve fronm tae suaepler.

§ Using clean shumiee: fudl, seal off Qw saaple maodale inle connesta.

€ O and seeod the ambies? feamesaune (a1 "CL

7 bt aod seeodd the anthicrs baaonsetsic pressare 2Pat iain Hg,

£-0-¢
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8 loosients soetion o PS1 Samnier Fedd Datn Shoet oot weethey ooaditions, fraf¥se i the
wren. o ot other comdition that sight aflet e saaple.

658 SAMPLE MODULE RECOVERY PROCEDURE

G DA BY M T o AT LR

b Unserow il of dae wid wicath fn with the sabple satber Ui muiches Gie seeovared
Gattidee.

2, Alnserew the seapic modade boton oo e seaple modide kg

3 Wile weanty augw.’n{ glowes emove the sample carn i p.‘ Seoan e saegle module bostens
awsad plose it on e oeigana’ sluiiswn ol the seupls cateidee vume i,

A Lawwen thae tuee Soger sims and setnove e sensple mmodale coner plate,

4

Hetiene e swiple meadade fehies hodd dewes sing and the Telos ey ke paskel.

¢ Ustrag etfion tueesats, reaone the Bhe and fold i a0 hal? teice s ploee i inothie 1o of
e sicple cattsdpe.

T Waap e ssanple cannnidpe a: the eriganat almniaue fodl the saeple sotzidge case ke of use
Ao wleas st Rl i onpinal foll i ngped.

R Phoead the wiaged searpie cartridpe Mok w230 e wide mocsh jar 4 canie .

v Retiowdl the eviginesd seecviog packing dut canw i die wide gowl: jar,

3o dastad] e bd s tha fat and sesl et shahe the ja o chaeck l'l»i cartridge mokenest I

the et idpe stles, resnove the 1 aad acd sdditions) gackizg. preferably elhos alursing

honst
vt

11 Counplote e affined sangde hibal on dae saasple jar.
659 PACKING AND SHIPPING INSTRUCTIONS
Lo Rethipeside suaiplos ot 470 unnd seds S shepanes w the analy Ll lebosaters.

| &4

S sanzples on e as soon as possible skee seannte olding Lo sliould a0t ovecal 14
duts, Alabe sue e jars ae seeuse i e shippiag mm.mma. It ues sastle e the
oot . udd cadizand packay.
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0§ A BB g, vae L AR

Air - PS1 Field Data Sheet

secrion I - Adwinistrative Data

1, Nomnts §57 Bk adierdad B i Esd MY

S sty A ue Npas M 22 Jvd Aw,

& vy b Al i 35 Pegee Nao
4. tneniion: 16, Shieviag (B "V s i
5, Samphiny fps s Fi Nomplr Ao

£ spmpbsar Fimre:

Section IX - Field pata

i L Be » LN Bl s ﬁju 108 2 BT VY N
i p LY ot i
{7 Medic 154 § VY Cellernr Nawe®” 28 I raliid Sample?:
SAMPLER BAT SeartPre EndPant

I Butats

prAy £ T

M, sbiony Jmoraranees (& 30

2, Axnvirey Previars v Mgt

26, B Bogfive e PR -

27 v rm iy W g

3, Koy M fome* M Goupe® | 40 AR N

Jaitiey

O

r-Fopr

forsovrm e . S e

§&-Mhaxr
Moy - ‘
Mysn

0 S R L
34, Sempler Colidration Retztianakis | Fede My S (B, Cosrdation it

35, Orfice Culifoativn Relatiomehlp | S by savrroeps (i 2: areelai (Roce

GEGOCATION B biwiat Degress T

Se Latitiedey

4]

AN Layssade ™

79 Forid Sorts : SRR T pT———

* Boniead i Tidta
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Fo Leemtt Nparedisesil s abeih B aviat e o .
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Appendix 8-5 - Anrex 1
PS1 Sampler Calibration
6-51.1 Purpose

The ostroctions o Gis Aty as wotlen: a5 & e -beatep procedae e cmshal o sk
cabiluation on tw PE1 scaspber wad establisds o sampler specifie caliveation reldionsbds pror
eoaduzting field sanging

6-8-1.2 Apptication
The peeeedires outlined ay this Acuies are specitte to e P& sonplor deseribad Torein, Tl
cublbraton of he PS-1 s reguiied when

w Wi the ung is aoved o s e arapie lecation,

- WECn using & e et s the Nield

~ Adr mmeped repairs of maiteranee of the PSA) (ep. nioter brasbaes ane due o b ieplaced
salter each 03 howrs of operatioed,

- Whenower azaudit point ded dates from te alibaiiion carve by moede thaa £7%,

- When o diffeicss sapple eosdlection medic. ottier aas that which Qe swagier vas ogigualh
cudinated Gon, will Be used for savapling.
~ AL the Sregueney speeificd o the wser Standord Operating Precedues (8O3 manugl iz which
thie saripdars are whiieed.
NOTE. The PS-1 saipler o desyned wouse ghess carnidpes packed with cither granular XAD-2
resan o a polywelisne fortn JPUES plug. Due to de delferant Gowy chazactevistics of de o
packing s g slightly differem cabbration ranges ave neaded.  Gouatally . dee ranpe of calibetion
podstis selested wi the smgnehelie shoald oatel: the sanpe the saapler is expeciod W operate @

durag a seaoplisg cvenid Saec Seoetion G814

t-%-1.3 Equipment Inventor
The ecudnmaent Hsted in Table 63107 wie requared o eovalae: the eslitwaton of the PR-1 sampler,
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Tubde v 5 0- 1, Fyuioent Do Celibiation of PS-1 Sampler

IEEN DESCRIPTHON : CGUANTILY
Carnpliie 15 wieipler b mioleds D lousiss . bt veniuns Saagoehalic sveembdy amd cduusy 1

’D Ay

Lanpds ol catinki o 1

P cabbvaZion ke e peelude the oo vite anst o shandand ardose, © awemeles, wmomnolay 1

wirlot iy Ausc and enin caiibaszin shcdt.

Eapvvater dnnd led 1
Saugic Moduls 2
Sanjite Mlednle Bepceainm Facedun i

B oo baeneter i wwsailohle, heronetsic prossute can be obluined fom mr Bcirast aipnt
acteirolopien] stason sid daen conocted for ane elevation diffacues (subiaet 2.5 ima Hy per wich
B nwter parcase i elevation from e wrped. wdd 28 sen Hg por cach 3 diop i elevation
fonie the adepanty,
AN oIl povwer solmee 1wt suppodt agpoxioziel 18 conps and be pr;vmég\ edtigused
the sumpler moer specilacetiae & 120 volt’Si He o can utl[x be plugped nle o $20 Vol
b pooor sowee ¢ nited Suies standand vand g 20 50050 35 meiae uu.g. o plugged o o
SEOvaleMe Fle pomeer sowaee Clwopesn Smaderdy. Misiag these powes requizesiants wifl desioy
tha suatpler motes.
6-8-1:4 P51 Culibeation Procedurc
1 NGO Feo PUF sampiing. the eolibniion goats shoudd be S0, 40, 3G and 20 aches of
Hothpa the mganchiekie. Dot sosin cavioidges the caldbwaton poiass should h.' 25020 1S, W, and
3 atwchics of HAY TN duviop an setael sonphing oveant G auagneluwdne sending is oulside Qw ratge
ol salibretaon potsts, the satagler slaeld 'iu. pocaiitrated using o range that meiudos s seadig .

3 Reeond the follesyayg ifonmaction ea die "PST Calilvation Sheot”
~  Sumypler 13
- Laldwaon Date
~ Julaan das
- faxation
w A actat
- {pfec Calibraton SN
- dnibiee Cabbaation Date

~ Bl

o
o
.
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- lereesi il

- Logelation Coedicieat (K )

1

Exampie PS1 Orfice Calibration Curve | b= <0007
r.o = CBGE
0.cs -
L2

o
p
(U}

H,, e birins ofs

¢ :
R 1.2

| S B o

25 3= 4

[~ I

LY S

e

R
Fleev s blunk adsodbent cartvidpe into he sampling aoddde of the PS1 saaaplor. NOTE.
There Swatld be o pebvetialuseoetlnlene 3T gasket besveeen the aside niodale hotiony
and the blank canzidge botiem. There shotdd also be @ PITE posker beoween the cartiddpe
wop aod $he Brese of G aadide teg fou proper sealing.

bastall the flow et sl standard orifec o e seepling modale and tghten tdue dwee
finger sazs band uvghe (o ot sl dee Gher hold dewen riag pdion to astalisg the erifice
standard: Tighten: alemate soraess hutle by hitle w ensane eves tgldordag.

Oaen the valoes oo e macemeter 343 10§ wod comest tiding o e sioatetar
ol Blon bzo D counceting tshes to choek the maswreter For free fuad movenez, I
thare as e Oeid mevenant of o ol aggen 0 Soe fecly, B valves s oot be opes far

c:zmugh.

Cientiy blow inte the puroaseier tibing wetil & pressize of $ w06 ches of water s veactiad,
thon pinch oft the wbizg Obsarve e manoneter prossue o devesess. Thare shoghd ke
pi spobemord fie et loust 13 soeonds, W otwre B omesvesent o the asanotaeter, e
ganoicior coteetion e ¢ leak sofsenhierz s the e, bsgeet conneetions Tor leaky and
ropettt s proecss watll e mevement & obwenved i the water lovel 1o good possibilin s
thaat thee asanenneter sihoes are oot o feet,

Turn the sangie o and B the lever sortics? so thot the lea conzoller vabve i fully oo

6-5-1-3
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Al o voltage swiie s that e ssagnchelic reads boteeen Al 8 ii(8
S Perbosin a keuh test e e samgber b bloehang the aiifiee vanaler swoaded o bole and

prossue ey Bode Use tae paloe of dee beaad and o fsgees or bode-plups. Ged
orifaee wiele ebses aag the Psb savaples suagrehedie gouge. The gauge sheald 1o
2 tialea

Sk tha
S0 A
feREUe paat

- g
pob wadver. Mahe stee o manoieter is sen eotsodted to e tanslor s
witle perfortng uleak clarek”

Caution: Plug me holes no more than 10 seconds 1o prevent damage 0 the motor.

16 T the szl oft
11 Heeord e ambices: &
Calitration Slaeel”.

st and webic baamnetsic prosswe (Pt eathe

ﬁl

12 Cont tie PST orler uaastes standatd 3t momaneis B Ue oaifiee prossure sp. The
axseenbloed sarmpley with the uasior standand should sescable Figue 6-3-1-1,

- Asscrnbial Transfer Sandaed. sunple asad

- orud asnoneter
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13, Tum en the saagder. e the fless eontialier valve naestsictor keves ta vertieals is fully
open ad Ge voligge varine i adiusiod so that o senph Mo pate cotresgonding w1 10% of
the desite Sow tate ivpicely 0 200028 % huin s indieannd o e magneheke geoge
apraniately HNG s H0

1 Adivee B gizoon W aains dy B apgvoxdaatels 3 aunigics
L) .

Mg A1 the valibration is beiny conducted io windy conditions e samplee imlel mgy fu
portiabiy deviveed aver the prifice te w01 a3 wind shicld. Block da satnpler inlet,
B i ad east 2 dachies clvaranve ai the buttom.

§3. Oz indial celsbruson poiat.
v Adjust the Resw coitrodior valve uanl the imepncbelic gouge reads 3000 200 0 sanspling
with XAD 2eevin. I sarapiing with PUE. sty ot Fous 00O

W &

2.3 Revond e aasvoneter defleetion T the osifiee ws the “Sanoacter” eabais o Gee
"1 Crlibraton Shoet” - Cabibeation Dote Seetion, Keading s to e aearest .05
izl on eaeh b, ton addild, See Fipese 6512,

Vertur: Azzerily

T

Magnendic Gauge

Tireriiolags
Begulatar
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1¢ Repear stap 1) For aisgnebaetic readings of 250 30 13 W and 3 iz 3505 for Mal2
savrepling. Repear suep 13 For ceudivgs oof G600 300800 30, und B A0 G PUF saeapling.

1 Perent: caleulations (o et Ovtd sad Matd 18eation &3 15

trf1 5 P5-1 Cutibeative Calculativns
The Oatd and Matd sioss be caleaiated for cach of the cabibraten pois of 30300 35, 20 23 @l 30
us B ot same pos Tol PUE samplug ealiteation poat-

J. Calodloe e "Ostd and "Msid coluinzs o the *PSE Callbsation Sheot® - Calibration D
Scetion: aod conduct lisg repessiomliae the wquasons | oasd 2 delny or en ta "BSE
Calibwution 8heat” - Hquatens Sectrn Tl "DESP bovireanental Database™ sy adso be
wsesd to catoulote calination paragelers,

. Cba g
AL AR LT % ;15
£} e i3] A'Li

= TR

Ed

Al

Wi
Shsaoieter = panoteler seading o aachies of wistet
Fa = Antbier bavoretsic prossure ot diiizeier of aerors aua: He
Ta= Adcbaent werapesatae i degrees Kol in 0K SK="{+273]
B = Intereept obdined o ta calibratiom oeitiee

o Slope ebtained fon the clibonion onlee

) Fg o 28R
N = I irmdilse e c—
- o0 g
Whete
SMapnchelic = magnehelic readug in incles of waer
1 = Arcbient batometsie prossure o midisneier of mescuzy coun Hg)

Tus Anzbient b fesatuae i deprecs Kelvin G RO [FK=0+273)

d xR Lhatan

Exampie PS1 Sampler B pEEAT
BN CUINE e

Lo -

Mssd
X

ol el 2l

O+ } <+ y }
0073 0106 0337 €184 C1E 016
Qe v i
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Ceunplete the wble and coactions e the Seear regiess o worhasloet to cabeulate the Slege
M Intareeps 2B v e Coselation Ceeliiciest (Ka . These caleulations e be dene
wonszbizend wing e cateulitions belom . I iy recomnesdad Gl a seictilie caleulater that

dues heny wgress i on @ sproadsheet progran be wad e parfors: e saleudatas i
duerenen e aargss fon ener.

Wihora X = Gy Ror caeh sespoezive culitnaton pois

v = 3 dor eacliresnective cakibiatiosn paoiit

Y

yg): = “‘-.” j‘ !:'3 AE Q;Ajjr‘!" 3
Wihere y = avernae of the Mag vadues

M = Shepe obtined Soa the PSI suapler calibution

i

x = avesape of e sl values

Wotwre x = Qg Fon cack sespeciive calitsation pobid
v = ML for cadls respective calibwatios postt

a2 = ber of caliboabion poinis, &

Caboubate e *0ad . and 1y iction” columas on the VPS8 Calibnatam Bheat” - Calibratiog
Tho Seetios fronn tae bz sencssionr Use the cotations 3 and 4 or oo the “P51
Calibyation sles” - foustions sectes The “DESE Bucironiental Database” may alss be

used o cabetlie cdibestion
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~ig . i
= — R T
KT
Wi
: Wi~ 0 "
UL LI I R S mii——— il 7y
T
-
Watd = Matd fom cgustion i 1)
Ba = Iateroept obdeined o tae P82 queplar calibation.

Blar = Sloge ublasad Hoa: e P95 saaipler culibeation,
&-8-1.6Catibration Requiremeists

The Relionwizza tvo ctiterta sust be et o ensee tut the PS-1 salinatiog > valid.

l. Standurd dowistions for eacl: salibration poiss 2y e withas £43%0
2 o cemrelanios coctficiond ¢ Rse it b greewes than G

Lany of the calibration peint staalead dediations of e Re- Gl ostside of Gese Haes tie PR-
s pler st e wecalibrauad,
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BAE e B

A8 R AN

Air - PS | Calibration Ficld Data Sheet

F Newgitze NS

M E L

T dadiw Thete

£ Cankgean IRt

Section 1 - AGRInistrative pata

FOWE AR O R L

EEATHT S

R oares

12, Mg £80i e,

4. Gyaksiivn

8, dntiend Tompe dTwd o™

T E. dutawasns (Bach™s

Y Cathnari dades

2 fabien? & ewnare (T8 5 By

of. Couee Cpetf (&noi©

secrion IT - Sampler calibration

1T Mageebaty | 2N Myansens 9 dhad Hi Wud 0 gud P eE 130 % D
b Mradis Readiny Repirey A Aukitd) | AR TOLA Sewivert Llaee i
T M auage: sRarice. Jmiomiey 1 jmdmingd
PrrEty Fon I
£
2
2
¢
N
[
Eguations Linear Regression worksheet
ez - o - %
P ‘ ’”“‘31& . :’?!;.“.;.. ; A_’t‘ X IN -
b VR Faw o 295/ ¥ o
N Y ) : L
gglﬂ . S o
I K p
U p S
*< i 'v’:f,;}.f‘P.f I~
— Y 2
Ay Rww popeemicns of Mad snd . o
) 1 ¢ 2 - 4‘}, !
) -2 ) Al m
3 | _l),‘ )
i ig;;u = ﬂ’xx«.‘ 3

o leviatinn -

g

LTS

M N (XMt

A %, deaztian b goacier oy 9% enle redbndion
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Excerpt from USACHPPM DRAFT TG-251 -
Appendix 6-5 PS1 Sampling Instructions
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Appendix D
Oil Well Fire Equipment List
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Oil Well Fire Equipment List

# Container . | : item L Unit | Quantity.
1 Blue Box PS1 Sampler Body ea 1
1 Blue Box PS1 Extra motor ea 1
1 Blue Box Power Strip ea 1
1 Blue Box Isopropyl alcohol bottle 1
1 Bilue Box PS1 Calibrator ea 1
2 Blue Box PS1 Sampler Hood ea 2
2 Blue Box Sampler Heads ea 2
2 Biue Box Sampler Feet ea 4
2 Blue Box Nalgene Bottles ea 2
2 Blue Box PS10peration Instructions ea 1
2 Blue Box 550 Cord ea 1
2 Blue Box Aluminum Foil roll 1
2 Biue Box Screwdriver Set ea 1
Cardboard ;
3 Box TSP Body ea 1
Cardboard
3 Box TSP Head ca ]
Cardboard
3 Box TSP Motor ca 1
3 (B::;dboard TSP Filter Holder ea 2
4 gg;dboard TSP Calibrator ea 1
5 CB:;r(dboard Tripod Legs ea 3
6 Pelican Case | SKC Pocket Pump ea 3
6 Pelican Case | SKC Universal Chargers ea 3
6 Pelican Case | Dry Cal Calibrator ea 1
6 Pelican Case | TO17 Calibration Tube ea 1
6 Pelican Case | SKC Pocket Pump Instructions ea 3
6 Pelican Case | Sampling tube holder and tubing ea 3
7 Pelican Case | Mini Vol Unit ea 1
7 Pelican Case | Mini-Vol Sampling Heads ea 2
7 Pelican Case | Mini-Vol Batteries ea 2
7 Pelican Case | Mounting bracket and cradle ea 1
7 Pelican Case | Mini-Cal Calibrator ea 1
8 Pelican Case | Mini Vol Unit ea 1
8 Pelican Case | Mini-Vol Sampling Heads ea 2
8 Pelican Case | Mini-Vol Batteries ea 2
8 Pelican Case | Mounting bracket and cradle ea 1
9 (B':ca,;dboard Environmental Sampling Backpack ea 1
? Sampling Media - PM10 (Mini-Vol Sampler) ea 20
? Sampling Media - TSP ea 20
? Sampling Media - TO13 (PS1 Sampler) ea 5
? Sampling Media - TO17 (SKC Pumps) ea 21
? Sampling Media - OVM ea 20
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Cardboard

Box Deployment Potable Water Sampling Kit / with cooler ea
Cardboard
Box Deployment Soil Sampling Kit (3 containers) / with cooler | ea
Cardboard
Box Field Notebooks ea
Cardboard
Box Sampling instructions and datasheet binder ea
Cardboard
Box Pens ea
Cardboard
Box Packing Tape ea
Cardboard
Box 1600 Watt Transformer ea
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DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY
BROOKS CITY-BASE TEXAS

4 February 2009

MEMORANDUM FOR DTIC-0OCQ
ATTN: LARRY DOWNING
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR, VA 22060-6218

FROM: 711" HPW/OMA (STINFO)
2513 Kennedy Circle
Brooks City-Base TX 78235-5116

SUBJECT: Changing the Distribution Statement on a Technical Report

This letter documents the requirement for DTIC to change the distribution statement from “C™ to
“A” (Approved for public release; distribution is unlimited.) on the following technical report:
AD Number ADB310375, IOH-RS-BR-SR-2005-0002, Sampling and Analysis Plan for the
Collection of Ambient Air Samples at Receptor Locations from Open Pit Burning Operations in
the Deployed Environment.

If additional information or a corrected cover page and SF Form 298 are required please let me
know. You can reach me at DSN 240-6019 or my e-mail address is
sherry.mathews{@brooks.af mil.

Thank you for your assistance in making this change.

‘%} sy e ﬂ" LC)&’R\%JS

SHERRY Y. MATHEWS
711" HPW STINFO Officer
Previously AFIOH STINFO Officer



